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(57) ABSTRACT 

An hermetic sealing apparatus is discussed. The apparatus 
may include one or more of the following a glass mask dis 
posed on an upper surface of a ?rst substrate, a support 
member disposed on an upper surface of the glass mask, a 
laser irradiation member positioned spaced on the upper sur 
face of the glass mask, a plurality of loWer support members 
disposed in a contour region of a loWer surface of the second 
substrate, and pressing members disposed on a loWer surface 
of the loWer support members. 
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HERMETIC SEALING APPARATUS AND 
HERMETIC SEALING METHOD USING FRIT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Korean Patent 
Application No. 10-2008-0024345, ?led on Mar. 17, 2008, in 
the Korean Intellectual Property Of?ce, Which is hereby 
incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a hermetically 
sealed apparatus and a method of hermetically sealing a thin 
?lm device. 
[0004] 2. Description of the Related Technology 
[0005] A thin ?lm device may include an organic light 
emitting display (OLED), a sensor, an optical device, etc. 
Generally, there is a need for improved hermetic sealing 
methods to protect thin ?lm devices from environmental 
damage. 

SUMMARY OF CERTAIN INVENTIVE ASPECTS 

[0006] Certain inventive aspects improve adhesion of frit 
using a laser to irradiate the frit at the time of hermetic sealing. 
The irradiation of the laser heats the frit until it has a degree of 
?uidity. After the frit has been heated the frit is physically 
pressed, Which pressing creates a hermetic seal and thus 
enhances reliability of an organic light emitting display. 
[0007] In one aspect an hermetic sealing apparatus com 
prises a glass mask disposed on an upper surface of a ?rst 
substrate and a support member disposed on an upper surface 
of the glass mask. In some embodiments laser irradiation 
member is positioned on the upper surface of the glass mask. 
In some embodiments the laser irradiation member is con?g 
ured to heat the frit. In some embodiments the frit is disposed 
in a closed curve in a contour region of the loWer surface of the 
?rst substrate. In some embodiments the laser irradiation 
member is con?gured to heat the frit by irradiating the frit 
along a trace corresponding to the closed curve. In some 
embodiments a plurality of loWer support members are dis 
posed in a contour region of a loWer surface of the second 
substrate, the loWer support members con?gured to support 
the second substrate. In some embodiments and pressing 
members are disposed on a loWer surface of the loWer support 
members, the pressing members con?gured to press the frit 
by applying a pressing force to the loWer support member. 
[0008] In another aspect a method of hermetic sealing com 
prises providing a glass mask disposed on an upper surface of 
a ?rst substrate, a support member disposed on an upper 
surface of the glass mask, positioning a laser irradiation mem 
ber on the upper surface of the glass mask, heating a frit With 
the laser irradiation member and pressing the heated frit to 
seal the ?rst substrate to a second substrate. In some embodi 
ments heating the frit comprises irradiating the frit disposed 
in a closed curve in a contour region of a loWer surface of the 
?rst substrate. In some embodiments irradiating the frit com 
prises moving a laser along a trace corresponding to the 
closed curve. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] An apparatus according to some of the described 
embodiments and the illustrated ?gures can have several 
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aspects, no single one of Which necessarily is solely respon 
sible for the desirable attributes of the apparatus. After con 
sidering this discussion, and particularly after reading the 
section entitled “Detailed Description” one Will understand 
hoW the features of this invention provide advantages that 
include the ability to make and use the present invention. 
[0010] FIG. 1A is a schematic upper surface vieW of a 
hermetic sealing apparatus using frit according to one 
embodiment of the present disclosure. 
[0011] FIG. 1B is a schematic cross-sectional vieW taken 
along line A-A' of FIG. 1A. 
[0012] FIG. 2A is a schematic upper surface vieW of a 
hermetic sealing apparatus using frit according to another 
embodiment of the present disclosure. 
[0013] FIG. 2B is a schematic cross-sectional vieW taken 
along line B-B' of FIG. 2A. 
[0014] FIG. 2C is a schematic cross-sectional vieW of a 
roller according to another embodiment of the present disclo 
sure. 

[0015] FIG. 3A is a schematic upper surface vieW of a 
hermetic sealing apparatus using frit according to another 
embodiment of the present disclosure. 
[0016] FIG. 3B is a schematic cross-sectional vieW taken 
along line C-C' of FIG. 3A. 
[0017] FIG. 3C is a schematic perspective vieW of a moving 
ball according to another embodiment of the present disclo 
sure. 

DETAILED DESCRIPTION OF CERTAIN 
EMBODIMENTS 

[0018] In the folloWing detailed description, only certain 
exemplary embodiments have been shoWn and described, 
simply by Way of illustration. As those skilled in the art Would 
realiZe, the described embodiments may be modi?ed in vari 
ous different Ways, all Without departing from the spirit or 
scope of the present disclosure. Accordingly, the draWings 
and description are to be regarded as illustrative in nature and 
not restrictive. In addition, When an element is referred to as 
being “on” another element, it can be directly on the element 
or be indirectly on the element With one or more intervening 
elements interposed therebetWeen. Also, When an element is 
referred to as being “connected to” another element, it can be 
directly connected to the element or be indirectly connected 
to the element With one or more intervening elements inter 
posed therebetWeen. Hereinafter, like reference numerals 
refer to like elements. 
[0019] One embodiment of the present disclosure is 
directed to an organic light emitting display (“OLED”). In 
some embodiments the OLED is a spontaneously light-emit 
ting device so that it is excellent in vieW of vieWing angle, 
contrast etc. Generally, the OLED lay does not need a back 
light. Thus, the OLED may be designed as both light and thin, 
With distinct advantages for reduced poWer consumption. 
[0020] HoWever, the OLED including electrodes and 
organic layers provided therein may be easily deteriorated by 
reacting With oxygen or moisture from environment. There 
fore, there is a need to seal the OLED from the environment. 
[0021] Korean Patent Laid-Open Publication No. 2005 
0016578 discloses a method for sealing a ?rst glass and a 
second glass by heating a frit. 
[0022] Korean Patent Laid-Open Publication No. 2006 
0005369 discloses a hermetic seal used as a barrier against 
oxygen and Water, the siZe of the hermetic sealing should be 
minimiZed not to have a bad in?uence on the siZe of an 
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OLED, iii) substances Within the organic light emitting dis 
play should not be damaged by temperature during the her 
metic sealing process, iv) the substances Within the organic 
light emitting display should be contaminated during the 
hermetic sealing process, and V) an electrical coupler (for 
example, a thin ?lm chromium) should be entered into the 
OLED. 
[0023] Korean Patent Laid-Open Publication No. 2006 
0005369 discloses sectional frit heating by laser While 
attempting to minimize substrate cracking due to heat con 
centration or a substrate breakdown due to unbalance of coef 
?cient of thermal expansion betWeen materials, by moving 
laser irradiation members at a constant speed. Publication No. 
2006-0005369 adopts a method to apply heat to frit using an 
irradiating laser to melt the frit. Nevertheless, the temperature 
drop folloWing heating causes both minute cracks on the frit 
and peeling. 
[0024] In general, OLED’s that are hermetically sealed 
often develop minute cracks, Which may eventually break the 
hermetic sealing. 
[0025] Hereinafter, certain preferable embodiments Will be 
described With reference to the accompanying draWings. 
[0026] FIG. 1A is a schematic upper surface vieW of a 
hermetic sealing apparatus using frit according to one 
embodiment of the present disclosure. FIG. 1B is a schematic 
cross-sectional vieW taken along line A-A' of FIG. 1A. 
[0027] A support member 100 is disposed on an upper 
surface of a base substrate 300 and prevents organic light 
emitting cells from coming up When pressing members 500 
apply pressure to a plurality of the organic light emitting cells 
forming the base substrate 300. The pressing members 500 
Will be described later. 
[0028] The support member 100 should suf?ciently sup 
port the base substrate 300 and should be excellent in vieW of 
long time use and corrosion resistance, so that it is exemplar 
ily formed of stainless steel. 
[0029] A contact member 110 is provided on a loWer sur 
face of the support member 100 and directly contacts a glass 
mask 200. Such a contact member 110 is provided in order to 
prevent the glass mask 200 from breaking by physical pres 
sure delivered through the support member 100 and exem 
plarily formed of acrylic or hard rubber having elasticity. 
[0030] The glass mask 200 is positioned betWeen the base 
substrate 300 and the support member 100, and a laser irra 
diation member L passes over the glass mask 200 to irradiate 
laser thereon. Such a glass mask 200 should be transparent so 
that laser can be transmitted therethrough and is exemplarily 
made to be thicker than ?rst substrates 310a and 32011 and 
second substrates 31019 and 32019 of organic light emitting 
cells in order to prevent pressure delivered by the support 
member 100 from being directly delivered to organic light 
emitting cells 310 and 320. 
[0031] A plurality of organic light emitting cells are formed 
on the base substrate 300. During manufacture, the base sub 
strate 300 is cut in a plural number cutting process so that a 
plurality of organic light emitting cells are manufactured 
thereon. 
[0032] The organic light emitting cells includes a light 
emitting cell formed of an organic light emitting display 
device, a circuit component for driving the light emitting cell, 
and a printed circuit board formed With a Wiring. In some 
embodiments the OLED device may include one or more of a 
hole relevant layer, an emission layer, an electron relevant 
layer and ?rst and second electrodes. In some embodiments 
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the ?rst and second electrodes are disposed on either side of 
the hole relevant layer and the electron relevant layer. For 
convenience only, speci?c organic light emitting cells 310 
and 320 are illustrated in FIG. 1B, but the organic light 
emitting cells are not limited thereto and one base substrate 
300 is con?gured of a plurality of organic light emitting cells. 
[0033] As shoWn in FIG. 1B, the organic light emitting cells 
310 and 320 include ?rst substrate 310a and 32011 and second 
substrate 310!) and 32019. The organic light emitting cells 310 
and 320 include tWo substrates, Which support and receive the 
light emitting cell, the circuit component for driving the light 
emitting cell, and the printed circuit board formed of the 
Wiring. All of organic light emitting cells as Well as the spe 
ci?c organic light emitting cells 310 and 320 include the ?rst 
substrate and the second substrate. 
[0034] For convenience of explanation, among the respec 
tive substrates constituting the organic light emitting cells, a 
substrate contacting the glass mask 200 refers to as a ?rst 
substrate and a substrate other than the ?rst substrate refers to 
a second substrate throughout the present speci?cation. The 
?rst substrate is identi?ed in the ?gures With frit, frit identi 
?ed With the letter “f”. The second substrate may be applied 
With various Wirings, inorganic ?lms, etc. 
[0035] In some embodiments a loWer support member is 
provided on a loWer surface of the second substrate to support 
the adjacent organic light emitting cell and may be formed to 
simultaneously contact the loWer surfaces of tWo second sub 
strates by being disposed on the border of the organic light 
emitting cells adjacent to each other. 
[0036] For convenience of explanation, speci?c embodi 
ments of loWer support members 400a, 400b, and 4000 are 
illustrated in FIG. 1B, hoWever, the loWer support member is 
not limited thereto. 

[0037] Such loWer support member has a predetermined 
Width in order to stably support the organic light emitting 
cells. Also, the loWer support member is exemplarily formed 
to have a larger Width than the distance betWeen frits f of the 
adjacent organic light emitting cells to prevent the generation 
of cracks on the second substrate due to the pres sure delivered 
by pressing members to be described later and to uniformly 
deliver the pressure thereto. 
[0038] The frit f is used in performing hermetic sealing on 
the ?rst substrate and the second substrate. The frit f is formed 
by mixing glass frit poWder With binder solution or vehicle. 
Generally, the hermetic sealing is performed through pro 
cesses of bonding the tWo substrates by melting the frit f and 
then cooling them. The frit f is printed on the loWer surface of 
the ?rst substrate and disposed to form a closed curve on a 
contour portion of the loWer surface of the ?rst substrate. 
[0039] In some embodiments a laser irradiation member L 
may be positioned on an upper surface of the glass mask 200. 
The laser irradiation member may be a short-Wavelength 
laser. In some embodiments the short-Wavelength laser is 
con?gured With high energy to heat and/or soften the frit f. 
The frit f is heated or dissolved by laser to bond the ?rst 
substrate and the second substrate provided in the respective 
organic light emitting cells. According to the Wavelength of 
the irradiated laser, the frit f is exemplarily formed to include 
materials to excellently absorb light having such a Wave 
length. 
[0040] A guide and/or a driving member (not shoWn) are 
provided on the upper of the laser irradiation member L. 
Accordingly, the laser irradiation member L can move along 
the trace corresponding to the region Where the frit f is printed 
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in the respective organic light emitting cells, and move from 
one organic light emitting cell to another organic light emit 
ting cell adjacent thereto. 
[0041] Pressing members are provided on a loWer surface 
of the loWer support member. Pressing members may be 
con?gured to apply physical pressure to the frit f dissolved by 
the laser irradiated from the laser irradiation member L. 
[0042] As shoWn in FIG. 1B, the pressing members are 
disposed on the loWer surfaces of the loWer support members 
400a, 400b, and 4000. According to one embodiment, the 
pressing members are positioned to correspond to a closed 
curve formed by the frit f provided one organic light emitting 
cell and formed of a plurality of cylinders 500a, 500b, 5000, 
and 500d disposed on the loWer surfaces of the loWer support 
members. Inside the respective cylinders 500a, 500b, 5000, 
and 500d, pistons capable of performing an up-and-doWn 
motion are provided and can be exemplarily formed of oil 
pressure cylinders. 
[0043] For convenience of explanation, speci?c cylinders 
500a, 500b, 5000, and 500d are illustrated in FIG. 1B, hoW 
ever, the pressing members are not limited thereto and all of 
them are disposed on the positions corresponding to the 
closed curves formed by the frit f in the respective organic 
light emitting cells. 
[0044] A bed member 600 may be further formed on a 
loWer surface of the second substrate. The bed member 600 
performs the function to more stably support the base sub 
strate 300 as a Whole. The bed member 600 may be exem 
plarily formed of stainless steel, etc. 
[0045] Referring to FIG. 1B, operation sequences of a her 
metic scaling apparatus using frit according to one embodi 
ment of the present disclosure are described as folloWs. 
[0046] In one organic light emitting cell 310 constituting a 
base substrate 300, a laser irradiation member L is positioned 
on an upper surface of a region Where frit f is positioned to 
irradiate laser on the frit f. 
[0047] The irradiated laser is transmitted through a trans 
parent glass mask 200 and a ?rst substrate 31011 to arrive at the 
frit f so that the frit f is heated to be dissolved. 
[0048] The laser irradiation member L irradiates laser on 
the Whole frit f existing in one organic light emitting cell 310, 
moving along the trace corresponding to a closed curve 
formed by the frit f. At this time, the dissolved frit f is applied 
With physical pressure by pressing members 500a and 50019 
disposed on the position corresponding to the frit f irradiated 
by laser. 
[0049] According to one embodiment, the pressing mem 
bers are formed of a plurality of cylinders. If the frit f is 
irradiated by laser to be heated up to 200° C. or more, a piston 
provided in the inside of the cylinder disposed on the position 
corresponding thereto rises to apply physical pressure to 
loWer support members 400a and 40019. The physical pres sure 
is applied to a second substrate 310!) through the support 
members 400a and 4001). Through such a series of sequences, 
the ?rst substrate 310a and the second substrate 310!) are 
strongly bonded to each other by the frit f. 
[0050] If the hermetic sealing process for one organic light 
emitting cell 310 is completed, the laser irradiation member L 
moves to an adjacent organic light emitting cell 320. 
[0051] The laser irradiation member L moved to an upper 
surface of the adjacent organic light emitting cell 320 irradi 
ates laser on the Whole frit f existing in the adjacent organic 
light emitting cell 320, moving along the trace corresponding 
to a closed curve formed by the frit f. At this time, the dis 
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solved frit f is applied With physical pressure by pressing 
members 5000 and 500d disposed on the position correspond 
ing to the frit f irradiated by laser. 
[0052] As described above, if the frit f is irradiated by laser 
to be heated up to 200° C. or more, a piston provided in the 
inside of the cylinder disposed on the position corresponding 
thereto rises to apply physical pressure to loWer support mem 
bers 40019 and 4000. The physical pressure is applied to a 
second substrate 320!) through the support members 4001) and 
4000. Through such a series of sequences, the ?rst substrate 
310a and the second substrate 310!) are strongly bonded by 
the frit f. Through such a series of sequences. the ?rst sub 
strate 320a and the second substrate 320!) are strongly bonded 
to each other by the frit f. 
[0053] In the process, since the physical pressure is applied 
from bottom to top by the pressing members, the base sub 
strate 300 may be lifted up. HoWever, since the base substrate 
300 is ?xed by the support member 100, it is prevented from 
being lifted up. 
[0054] The processes are repeated betWeen the adjacent 
organic light emitting cells in the Whole base substrate 300 so 
that the ?rst substrate and the second substrate existing in the 
respective organic light emitting cells are bonded to each 
other. 
[0055] FIG. 2A is a schematic upper surface vieW of a 
hermetic sealing apparatus using frit according to another 
embodiment of the present disclosure, and FIG. 2B is a sche 
matic cross-sectional vieW taken along line B-B' of FIG. 2A. 
[0056] In another embodiment of the present disclosure, 
most of the constituents are the same as the constituents of the 
aforementioned embodiment, except pressing members. 
Hereinafter, the pres sing members of another embodiment of 
the present disclosure Will be described. 
[0057] As shoWn in FIG. 2B, the pressing member is 
formed of a roller 510 in another embodiment. The roller 510 
is provided on loWer surfaces of loWer support members 
400a, 400b, and 4000, and applies physical pressure to frit f 
dissolved by laser irradiated from a laser irradiation member 
L. The Width of the roller 510 is formed to be Wider than the 
distance betWeen the adjacent frit f so that the adjacent frit can 
simultaneously be pressed by the roller 510. 
[0058] According to another embodiment, the roller 510 
presses the dissolved frit f, moving along the trace corre 
sponding to a closed curve formed by the frit f provided in the 
one organic light emitting cell. Through the process, the ?rst 
substrates 310a and 32011 and the second substrates 31019 and 
32019 are strongly bonded to each other. 
[0059] For convenience in explanation, a speci?c roller 510 
is illustrated in FIG. 2B, hoWever, other rollers are provided 
on the boarder of the adjacent organic light emitting cells. 
[0060] FIG. 2C is a schematic cross-sectional vieW of a 
roller according to another embodiment. As shoWn in FIG. 
2C, a roller 510 includes rolls 511, roll shafts 512, a shaft 513, 
and a guide 514. The rolls 511 contact loWer support members 
400a. 4001). and 4000 and rotate centering on the roll shafts 
512. The number of the roll 511 is illustrated as three in FIG. 
2C, hoWever, the number of the roll 511 is not limited thereto 
but the number thereof is properly determined according to 
circumstances. 
[0061] These roll shafts 512 are ?xed on the shaft 513 and 
the shaft 513 is coupled to the guide 514. A driving member 
(not shoWn) is coupled to a loWer of the guide 514 and moves 
along a closed curved formed by the frit f. As the driving 
member moves, the roller 510 moves to alloW the rolls 511 to 
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press the lower support members 400a, 400b, and 4000. 
Through the rotation of the rolls 511 the loWer support mem 
bers 400a, 400b, and 4000 is delivered With pressure so that 
?rst substrates 310a and 32011 and the second substrates 31019 
and 32019 are strongly bonded to each other. 
[0062] FIG. 3A is a schematic upper surface vieW of a 
hermetic sealing apparatus using frit according to another 
embodiment of the present disclosure, and FIG. 3B is a sche 
matic cross-sectional vieW taken along line C-C' of FIG. 3A. 
[0063] In another embodiment, most of the constituents are 
the same as the constituents of the aforementioned embodi 
ment of the present disclosure, except pressing members. 
Hereinafter, the pres sing members of another embodiment of 
the present disclosure Will be described. 
[0064] As shoWn in FIG. 3B, the pressing member is 
formed of a moving ball 520 in another embodiment of the 
present disclosure. The moving ball 520 is provided on loWer 
surface of loWer support members 400a, 400b, and 4000 and 
applies physical pressure to the dissolved frit f by laser irra 
diated from a laser irradiation member L. 
[0065] According to another embodiment, the moving ball 
520 presses the dissolved frit f, moving along the trace cor 
responding to a closed curve formed by the frit f provided in 
the one organic light emitting cell. Through the process, the 
?rst substrates 310a and 32011 and the second substrates 31019 
and 32019 are strongly bonded to each other. 
[0066] For convenience of explanation, a speci?c moving 
ball 520 is illustrated in FIG. 3B, hoWever, other moving balls 
are provided on the border of the adjacent organic light emit 
ting cells. 
[0067] FIG. 3C is a schematic perspective vieW of a moving 
ball according to another embodiment of the present disclo 
sure. As shoWn in FIG. 3C, a moving ball 510 is con?gured of 
balls 521 and housings 522. The balls 521 contact loWer 
support members 400a, 400b, and 4000 and rotate on uppers 
of the housings 522. The number of the ball 521 is illustrated 
as three in FIG. 2C, hoWever, the number of the ball 521 is not 
limited thereto but the number thereof is properly determined 
according to circumstances. 
[0068] These balls 521 are ?xed on the uppers of the hous 
ings 522 and driving members (not shoWn) are coupled to 
loWers of the housings 522. The driving members move along 
a closed curved formed by the frit f. As the driving members 
move, the moving ball 520 moves to alloW the balls 521 to 
press the loWer support members 400a, 400b, and 4000. 
Through the rotation of the balls 521, the loWer support mem 
bers 400a, 400b, and 4000 is delivered With pressure so that 
?rst substrates 310a and 32011 and the second substrates 31019 
and 32019 are strongly bonded to each other. 
[0069] As described above, in some embodiments When 
performing a hermetic sealing using frit, pressure as Well as 
temperature, Which is the main factor, can be utiliZed. 
Accordingly, some embodiments provide a hermetic sealing 
apparatus and a method using the same, capable of preventing 
the generation of cracks and improving reliability of the 
organic light emitting display by improving adhesion of the 
frit and reducing siZe of void in the frit. 
[0070] While the present disclosure has been described in 
connection With certain exemplary embodiments, it is to be 
understood that the invention is not limited to the disclosed 
embodiments, but, on the contrary, is intended to cover vari 
ous modi?cations and equivalent arrangements included 
Within the spirit and scope of the appended claims, and 
equivalents thereof. It Will be appreciated that no matter hoW 
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detailed the foregoing appears in the text, the invention can be 
practiced in additional Ways. It should also be noted that the 
use of particular terminology When describing certain fea 
tures or aspects of the invention should not be taken to imply 
that the terminology is being re-de?ned herein to be restricted 
to include any speci?c characteristics of the features or 
aspects of the invention With Which that terminology is asso 
ciated. Further, numerous applications are possible for 
devices of the present disclosure. It Will be appreciated by 
those skilled in the art that various modi?cations and changes 
may be made Without departing from the scope of the inven 
tion. As noted above, such modi?cations and changes are 
intended to fall Within the scope of the invention, as de?ned 
by the appended claims. 

What is claimed is: 
1. A hermetic sealing apparatus, comprising: 
a glass mask disposed on an upper surface of a ?rst sub 

strate; 
a support member disposed on an upper surface of the glass 

mask; 
a laser irradiation member positioned spaced on the upper 

surface of the glass mask, the laser irradiation member 
con?gured to irradiate and heat a frit, the frit disposed in 
a closed curve in a contour region of a loWer surface of 
the ?rst substrate and thereby bond the ?rst substrate to 
the second substrate; 

a plurality of loWer support members disposed in a contour 
region of a loWer surface of the second substrate, 
Wherein the loWer support members are con?gured to 
support the second substrate; and 

pressing members disposed on a loWer surface of the loWer 
support members, the pressing members con?gured to 
press the heated frit by applying a pressing force to the 
loWer support member. 

2. The hermetic sealing apparatus of claim 1, Wherein the 
pressing members are disposed in the closed curve. 

3. The hermetic sealing apparatus of claim 2, Wherein the 
pressing members comprises plurality of cylinders. 

4. The hermetic sealing apparatus of claim 3, Wherein the 
plurality of cylinders comprise pistons contacted to the loWer 
support member. 

5. The hermetic sealing apparatus of claim 2, Wherein the 
pressing members comprise rolls contacted to the loWer sup 
port members. 

6. The hermetic sealing apparatus of claim 2, Wherein the 
pressing members comprise rollers positioned along a trace 
corresponding to the closed curve shape. 

7. The hermetic sealing apparatus of claim 1, Wherein the 
pressing members further comprise balls contacted to the 
loWer support members and one or more balls positioned 
along the trace corresponding to the closed curve shape. 

8. The hermetic sealing apparatus of claim 1 further com 
prising a contact member provided on a loWer surface of the 
support member. 

9. The hermetic sealing apparatus of claim 8, Wherein the 
contact member comprises an elastic material. 

10. The hermetic sealing apparatus of claim 1 further com 
prising a bed member disposed on a loWer surface of the 
second substrate and positioned betWeen the loWer support 
members, the bed member con?gured to support the second 
substrate. 

11. A hermetic sealing method using frit to bond a ?rst 
substrate to a second substrate, the method comprising: 
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providing a glass mask disposed on an upper surface of a 
?rst substrate, a support member disposed on an upper 
surface of the glass mask; 

positioning a laser irradiation member on the upper surface 
of the glass mask; 

heating a frit With the laser irradiation member; and 
pressing the heated frit to seal the ?rst substrate to a second 

substrate. 
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12. The method of claim 11, Wherein heating the frit com 
prises irradiating the frit disposed in a closed curve in a 
contour region of a lower surface of the ?rst substrate. 

13. The method of claim 12, Wherein irradiating the frit 
comprises moving a laser along a trace corresponding to the 
closed curve. 


